/ 



mm^^= H: 1/ 39 

mm^^ mmm 



fli 

mMm 3 ] 



mm±.\z^^mm.^mwm.h. mtmmm.'^m'Wm.±.\zv-7.m.^isLxsY v-{ > 

tl« t > tuts V - X S fc «tu 15 F K >fl J^± {C y -X ^ IS <h . 



mmB 

mmm^= ^ — ^ 

m^m 6 ] 

o 



mmmn= ^ — - 

1 0 ] 

1 1 ] 

»^3K8 7^M1 0 ®Vi-rn*^-(-IB«<73tufBlg8<DXS(C*3ViT> t>rl5#€M 
[if 1 2 ] 



H: 4/ 39 



[ffi^JS 1 3 ] 

>^vx. mmmi(D4^mm^mi$^m(Dm^^^~/-^~mzMm'r^xmt. 
ttisim2(D^^K^m'^m±izmmmmm^m^ir^xmiz. 

mMmi 4] 

mmmm±izy- hmm^mf^t^xmii. 
mmmmmim±tmMir^-hmm±izmmm^M^t^xmt. 
mm^i&mm±\zmi<D$^mm^mi^m^mm'r^xmt. 
mmmi(D$¥^m^^mi$^m:±iz-'m-mm<D^nm7tm^^m-r^m2<^^^mw^ 

mi^m^mj^-t^xut. 
mmmimmn'^m-i^mxizmmm^Mf^.r^xmt. 

^LT, mmi(D$¥^9:^m^m<Dm^^~/^-mzm^ir^xmt. 
wimm2<^4¥^m.mmi$^m±izmBMmmm^MB^'r^xmh. 



mmm^= h: 5/ 39 

mMmi 5] 

mmmi<D0^m^mi^m±\z-mmm(D^m^7tm^^^'T^m(D^^m^ 

mmm2<D4¥^m¥m^m±izmmm^M}^-r^j:mt. 

yifhx; mmmi<D^mm^mm(D^3^^~n-mzm^'r^xmt. 
tnmm2(D4¥mw¥m^m±izmmmmm^mm'r^j:mt. 

(Z)ig^:^fx{cj:D, 'r-n-mziLy^^y^'^n^^L^mwLt'r^'^mw^^m. 

[0 0 0 1] 
[0 0 0 2] 



M: 6/ 39 

CO 0 0 3] 

mm) ^m^^TTFT^f^m-r^mmif)mm-^nx^^^o tft^a^ih^ (i 

ntegrated Circuit; I C) 'Pm^yt^mm<DJ:z>l3i^mi$-m 
[0 0 0 4] 

[0 0 0 5] 

^je5^®TFT«3 0 ox:&.T(D^ux±mm(Dmm±izm^pimx$)^:ityb^ 
mi^mxm^ ^tiTz^^^ wr j^x ^ ^ o t f t j^^je < ^ e, 

[0 0 0 6] 
[0 0 0 7] 

xm^^wm-r^Tzisbiz. TFT<Dmm.iz:^if^y:i-h'^:^C7<Dmmmmi^m 



[0 0 0 8] _ 
[0 0 0 9] 
§ [0 0 10] 

f mm, ■^m^t^tz^o^m 
i [0 0 11] 

^3co:7:t b-Tx^i*«*«®^ y-x««. b'i/<>«. v-x«m> F 

[0 0 12] 



M: 8/ 39 



CO 0 1 3] 

Co 0 1 4] 

ii)\zmi(D^M^m^mi 0 0 KDm^^^v^-z^-mxiz-^^z-t^mmtv 
Tv^So mimmm^mi^mi 00 1 (Dp^^^f—n-mmz-t^tz^iz. m. 

SB 1 0 0 2 a (^^zsv-:^mm^rcit f >^m.^m^t^m 2 

i}s#^JK 1 0 0 2 b ) hmmz:x.v^y^^ff'DZ.t.\zi:'DX. w,im^^w^ 

6<3{c^3:, siJiMi 0 0 ^(Dtsnv—-j^Bk.-t}m9^-^tircm7.^i3m<DT¥x ( 
^fc> ^^m.^m'^m(Dx.v^>^(Dmz. mi(D^^m.^M^miQ 0 

Coo 1 5] 



iittiB 

Sa#^= H: 9/ 39 

[0 0 16] 

1 (B) ) o EI2 1 (A) \Z^'r^O\Z. mi(D^m9.^m^m(D^3(Dy'-/t 
-^«x>;/5^>^^^#^jSl:M^-r§C<i:fci:-5T, 5° - 4 5° (DmMtT^ 

[0 0 17] 

•ffAtVTco m^i^. Cl2> BCI3, HCK SiCl 4)^^ e.s^*nfe;^fx. 
[0 0 18] 

:^*^;^f7.Jt. ^MB 1 0 0 2 a fcMt-^X^y^>i?'I/— h 2 
#^^JSl 0 0 2 bfc^-r^X^y5^>^^l/— ^f^^^f9^:0^*;fe^iCOT^®;$n^^^■— 
i^-r-5)/^/^^ M 1 1 0 0 1 ®X-y5^>^'I/- h<i:. — (n 
m^tcltpm) co^Mtf7C*^#Wt-§^2 0#a«4^##:Ml 0 0 2 bC0X^y 

[0 0 19] 

mB^m±\zir-hmmt. mm^-h^m±izmmmt. mmmmm±izmi 



!itiJH 

mmnn= m: iq/ 39 

[0 0 2 0] 

1 0 0 2 b {v-7.mm^rc\t F >m.i$.) (D^m^mmzM 
hxm^mm. m-^^mm 1002a (v-xmm^rz\tmm) (D^mt-wc~t 

m 2 (D$^^n¥mi^m 1002b o^m^rdt^mm 1002a <Dm^^^-n 
mmmmm±izmi(Dwmwmm^mt. m!mmi(7)^mM^mi^m±iz- 

ttlH y - X ^ WIS H 1/ -r >Mit ± fc y - X SE^ ^ \tmM MK« 

"T-n-m^x^^nh^m'^i^-^^^m^^mxh^. 

Co 0 2 1] 

7i:B. m 2 (Di^^m^m^m 1002b cDsgusfe^^MS 1002a cdj^^^t 

CO 0 2 2] 

t.ti^'^mx^^(Dxn'^\.^^o 

CO 0 2 3] 



Mg##= - -S^ — ^-^ 

;i^Tx^y5^>^^ii!^^ffofc= mmm (mfi::^>un>M) > mi 

-yv'U3i>M) , Al-S iM (S i^2wt%^t^7)V^=-02^m) t^M 
^5»Jib^m> M^W^Cl/S^^X hT«Vi, c 1 B C 1 3<^t^-&:^^^^fflL' 

9ttS EM (S c a n n i n g Electron Microscope)^ 
*T^0, m^it5 7jm'^$>^o Cl2^> B C 1 3®^^'&^^^"^^^>^>^''^^ 

[0 0 2 4] 

o m^u. ^mmi 0 0 2 SitLXT a (^y^ji) m^m^^^m^. ci^n 

X (^X§^»8 0 s c cm) §x^y5">i^;^XibT> ^ 1 ( 
T^;w:7TXi^Un>M) . ^ 2 <Z)#^ffiK¥^#:M (U > F-:/'>U 3i>m) , 

CO 0 2 5] 

^fe, ^MPl 0 0 2 ai:LTTaNi:TaCD«)lM&^ViS^-a-{Ctt, CI 
2 (;^fXSfe»4 0 s c cm) C F4 (;?fX§iSM4 0 s c cm) 
X>y5^>^?';5fX.hUT, ^ 1 C0#^^K¥##:J1 (Tt;P:7 t X v U 3 >|^) , ^ 

2®#H%M¥##;M (U >H-y>'U=i>M) , TaNiTaCO|»)gm<h^X>y 

[0 0 2 6] 

^fc, ^g)S 1 0 0 2 a tLTW (^>^X5"» MS:ffiVi^«-arfC«, CI 

2 (;yx^»2 5 s c cm) C F4 (;9~X:^S2 5 s c c m) iO^ (:^JXi^ 
a 1 0 s c c m) i^O^W^-^T.. ^^^tC 1 2 ii^7.mA 1 2 s c c m) S 



M: 12/ 39 

Fe (:^'7.0fe*6 s c c m) i:02 (^'XM 1 2 s c cm) t <73^'&;?JX >y 

CO 0 2 7] 

*fc, ^MH 1 0 0 2 a .hLTT i J^^M C 1 ^i: 

, BC \ s(^M^^7.^JLy^>^^7.thX. ^ 1 <D^HaK¥»#:M (7^;P 

[0 0 2 8] 

±mmi 0 0 2 atbTT imtA 1 -S iMtT ijM®M*fflVi 
[0 0 2 9] 

^y}^mttf^mizmi(DmB>m'=^m^m(D^^>^^-/-^-mitt'r^m^^ 

0 0 0 i^^M^^^M^xa^S:^^ 1 ®#aK¥##:M2 0 0 1 (D-m^mm-t^ 

xm \zh^mm^m.mt^^t-ii)^x'^^o m3(Dy^h 

■Tj^^^ffivi, mmzm.m^(DJLy'^>^-ff7.x^mm2 0 0 2 a. w.2m^^ 

«^##:M2 0 0 2 b. mi CD#^W¥##:M2 0 0 1 ®X^>/?>^'eff 
^l<^)|^^K##'f*^M2 0 0 KD^^^r-^^-m-^L't^Z.iLifiX^. ^<^XS 

:fe, 2 0 0 3 OT^m^-^^O. 2 0 0 4«<>-'-h^ii^m-r*-So 
[0 0 3 0] 



mMm^= H: 13/ 39 

mm. mmm 2 (Dwmn^mi^m. ^^zsmmm 1 (D^mM^mi^mo^-mt. 

[0 0 3 1] 

mmm±\z^^m^mi^mL. mm^^^m^mi^m±\zv-7.mmRzs¥ > 
mm.i:. tuis y -X ffiii s \mm yv^ >ffi^± y -7; le^ ^ tz \%nM t . 

mE$¥BM^mi^m(7)o-^. mmy- hmmm^m\z1^^■T:mMf-h^mt 

mm^K>hmmi}m\^^mm.x-$>o. mmm(D<^^\zm^'oTmmf)m<u^^- 

[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 

mmizMvxmmz:jiy^>^vrzTFT^m 1 e (c^-To ^mm 1 0 0 e a® 

X-/5^>iJfi#^K¥##]Kl 0 0 5, 100 GhO^JLy^y-^t^Wl^ tV. 

^mm 1 0 0 6 a<&M#^s<]{c'j7x^y hx^;/^>>/L.fe^, ^mm^'^T.i^ tLx 
mi(D$mw:^m^mi 0 0 5. Rzj^-mmm (nmmrzitpm) (D^m^jtm 
^^^'r^m2<D^Bm^m^mi 00 eh^. cf ^t.o^(DM^^7.\z^-DX 

m^TziitDm) (D^mi^Ttm^^^-r^m 2 (Di^^^i^m^mi 0 0 e b ^mm 

\ZJLy^y^\^rc. d©^. ^ l<7)#^M^##:mi 0 0 5 

~mmm (nm^rzupm) cD^Mt»7c*^#wf s^2©#^m###:mi 0 



mtiiB 



M: 14/ 39 



[0 0 3 5] 

±mmiQ (Dmitxn. m i (D^^n^m^m i o o s (d^^. -mmm (n 
lb Kimmmm i o o ? /^^'lESfc^M-esfcCv^j; 5 f,i:^nu'->^^mm^vtco 

il [0 0 3 6] 



[0 0 3 7] 



[0 0 3 8] 

3^(Dy^ h'^xi7 commit. 

m3<Dy:irh'^x^\tmmnm. v—xmi^. hw-o^^, v-xm.m. f 

[0 0 3 9] 

^mmmxm^-t^i'fmyjm\zm'r^m(Dmmt. 
mmmm±iz^-bmm^m0ZT^mi<Dxmt. 



mmmn= M: is/ 39 

J [0 0 4 0] 

S&fcH 1 18 0 1 A°— J^^;>c{CLfeo ^ 1 

[0 0 4 1] 

2 (B) ) o BI22 (A) iZ^-r^^iZ. m (D#SK^##:mc7)M<DT— A 

-^«x^;/5^>^'^#^ji:i:jg^-r^3i^{c=fc-:?T, 5° -4 5° (Dmmiiir^ 

Z.iz:f}^X^^. 

[0 0 4 2] 



mmmn= H: le/ 39 

^T^tLTzo m^U. CI 2, BCl3^ HCK SiCl ^^O^ 6 Satire;?? X> 

o 

[0 0 4 3] 
[0 0 4 4] 

(Dmmm^m^mt. huis^ i <D$^mm.^mi^m±iz-mmm<Dyf^mm7cmt:^ 

[0 0 4 5] 

^M^mi^mi 8 0 2 bo«gp<h, ^mm is 02 aoi^mt^mmzMhxm 
^M^mi^mi 8 0 2 h (Dm^^rcit.^mm 1 s 0 2 a(Dmmt^-/'^-m'^x 



mmmn= M: n/ 39 

[0 0 4 6] 

m 2 (D^BW^^i^m. Al-SiM(Si*2wt %^tST)]^^=i^Am) L 

^20 ^^SEM (Scanning Electron Microscope 
•t^ ^ iT, A 1 - S i jK<h, ^ 2 (D#^K###J^<i:. m 1 <D#^R^##:M 

*^-/t-0tJc{c-r-s^i;^^*T#-5o sfe, gi2 ojc^i/iTfs, ^im^^m.^ 

[0 0 4 7] 
[0 0 4 8] 

itM#iJ<tLT^ 1 <75#^HM^##:M:&r/^2 co#^K^^#M®$SgI5$ 
S^(C^LTMil{CX^y5^>i:f L/tTFT$0 1 8 fC^To #MJ1 1 9 0 2 a® 
X-/5^>5^^a:^^K^##:Ml 9 0 1, 1 9 0 2 b<7)X>y^>^'t^SiJ>«r iU, 
1 9 0 2 a^il^e<}t3X-/5^>if bfct^, m <7)#SK^##:1K l 9 0 1 
, ^XS-mnm (nM^fc(*pM) <^^M#;7C^^^Wr§ll2<5D#^»#^#: 
Ml 9 0 2 b=&CF4t02(7)^i-&;^y^lCj;oTX>:/^>ifLT^0. ^ 1 cD#^^ 



S: 18/ 39 



' ^^^f^^ 2 o^^K^^^M 1 9 0 2 b (D^m(Dmm-t. mi scd^o \zm 

[0 0 4 9] 

±m(Dmmx'\t. mio^mm^m^mi 9 o i(Dm. -mmm (nm^tc 

H 1 9 0 2 aO»> mmmi 9 O 4 0wg|5T, 4BoMj¥Cj;Diil*« 
§ [0 0 5 0] 

« ^ [0051] 

w (mm(Dmm i ) 

ft " 

AK Ti. Mo, Cu, Ta. Cr. Ni> ^TcitU o-^^ ^M^ttlfcTtB. ^ 
[0 0 5 2] 

'Jk.\z. ±M\zmMm^^mt^. ^(Dmmmmxz^-vmMmiLi.xmm.'t 

>M) i:, —mmm. (n^^^^pM) (O^Mtl7ClS^^^W-r^|g2<?)#^M¥ 
^P^^M (AU Ti, Mo. Cu, Ta, Cr, Ni, ^fe«Mo 

[0 0 5 3] 



mmB 

mmm^= H: i9/ 39 

;i^:T«x>y5^>^^;?fX=&^^^:i<i:;^<, 111 cDl^^^¥«#:m, |g2(7)#^ 

1 2^. BC 1 3(7)5g^;?f7.€:X>y5^>i:^;^fXibTX«y^>^'^ff -5 ClifCcfcO 
, ^mm^ (Al) -««^ (nM^fct^pM) cd:^ 

MtlTC^ 2 CO <h lOtMC^ LTSB X ^ 

nM^feJipM) (D:>FMtl7n^^^W-r^^2(D#aR¥##m<Di®gRtt7^-/1 

[0 0 5 4] 

^)-i:-r-5#«#»^fflVife:^cs6, Cl2<h. B C 1 3<^M^:^'X^X^;/5^>i7';9^7. 

ibTxu/^>^^ffofe/&^, m\zw^^tvf. 1: x-^^t^m-^^mm^m 

[0 0 5 5] 
[0 0 5 6] 

, I TO m\\L^yv^hM{\L:KX^^) , ^{b-r >v'j7A^itMfe^-&^ (in 
2O3— zno) , mfbM^ (zno) ^/5)t^tf e,n^c 



m 

m 

B i 

m 



mmmn= H: 20/ 39 

[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 

BC 1 3<75rB'&*^X*X^y^>i?^:;?fX tLTX^y5^>^'€:fT;ttt\ 1212 3 IZ^f 



y [0 0 6 0] 



[0 0 6 1] 

mm<Dmm 2 ) 

^i^mmommzm-mm^ms^-t^o z.(Dmnm\rmzjiy9->'^iyX^^-hm 

[0 0 6 2] 

mz. ^mizmmm^f^m-r^o z.(Dmmm\rmzf-hmmmtLxmm-t 
ik^^-v. mmmmm±izm I <D$^^m.'^mi^m (R^miziitT^jvyrxiy 

W^^mi^mt.. ^mUn (A1, TI, Mo, Cu, Ta, Cr, Ni, ^r^i-i 



mmmn= ^- 

[0 0 6 3] 

fii 

[0 0 6 4] 



7C3^ ^#*-r 2 CD#^^S¥##:M<^ X >y 9^ > ^T^M b fc^ 2 CD 7 :t h "TT. 
iJ7 ^ (7) ^ * ^gffl L T HfrfH^^j^ CD^FS /^SK^ ^ X 9^ > ^ L T I^Sf § o 
[0 0 6 5] 

, I TO imit^>z^oj^mit7.x^^) . mit-o'j'y^mitmm^^ cm 
2O3— zno) , m<tmm (zno) ^T&t^tf^n^o 

[0 0 6 6] 

xMi^i Fiz-i' ymi^^BfiZv. mm\z^mmi)^^fsi^mnm'vv—:^Mmii 

[0 0 6 7] 

Jc3ii]o:7:j- hU vif^y^-r.mizj^io. mil izm-t^ofs:^ 



gg|||^= H: 22/ 39 

[0 0 6 8] 

[0 0 6 9] 
[^M^J] 
[HM^Jl] 

izmm-r^ummm^i^mi-r^yjm\z'D\^^x. xmiz'itt^xmm\zmm-r^o ^ 
fc, m2^m4iz\t. i&(Dmwzmntim^<Dmmtmn.m\zmm'r^rzib\zm 

[0 0 7 0] 

(DX^^MUiiVX. 3 — ->^^t<D# 7 0 5 9^^X^^ 1 7 Z 7 il'^T.f^E 

\zRmi'^n^n^)^J^-jt^t'^^mi^^7.^r)V^Jyir^^^^m.i1^7.UE<J^iz'7 

xmwL^m^^^^^ti^x^^o ■^ib\zmomwiiz\^x. 
mm.i^E(Dm^'&mwL^m\^-^^z.iz%x^^. 

[0 0 7 1] 

±f5S«2 0 0 ±.\zmnm^mwL±m\zmii^L'tzi'iit. m i oy^ h u v^^y 

bT<^r'- h«M 2 0 2. 2 0 3, ummmmm 204, s 201 ^m^-r^ 
o m2 (A) ) 

[0 0 7 2] 

±m(Dmm(Dunthx\t. (to , ^>^;i/ (Ta) . ^>^'X7^ 

> (W) , ^Vy'T'y (Mo) , i7nA (Cr) , ^:ti^I>, (Nd) ;^)i6jl^^n 



mmmn= . m^__n 

$6fC, (T i) , ^>^)V (Ta) , ^>^X7^> (W) > 

(Mo) , ^UA (Cr) > ^^>?A (Nd) 56^ e)3lJinfe7t:*, mtd,7C 

[0 0 7 3] 

^^\z. i^mm^zmmt^izit. ^-hmm^^ts^'-hum2 o 2, 203 
tmmmm 204, ^istspo^^ 2 0 1 \tu.t&^mmi^mmx'M^-r^ zl htim 

^LV^CDT, r)V^r.^J^ (Al) , ^ (Cu) , ^ (Ag) , # (Au) , B 
^ (P t) tiif57U^^fiK^'-i:"r^-&^Sffi(/^^ ^i^^^'^^^o T 

)V^^^J^ iAl) . m (.Cm) . m (Ag) TttB«-1=> ^Mb^t-V^^f"^ 

[0 0 7 4] 

^5 0-2 0 Onmtb. ^fSb<«l 5 0 nmCDff ^Tfl^^^-r^o i^, f-h 

mm.mt^^y^)^>mzm^-^n^'h(Di;n.n.<m\\Ly')^ym.. mitm\ty 
un>m, mit9y^)vm.n.E<Dmm:^m^^^^ii-h'^^^o m2 (b) ) 

[0 0 7 5] 

mm^2 0 7±tC, 5 0~2 0 0 nm^^b<^il 0 0~ 1 5 0 nmCD 
mffT^l(^#SM¥##^M2 0 6^, y^X-7CVD&^7./^';/^^^j:<i:<^^ 

'fSi(D:i5m'^±m\zf^m.-r^o R^mz\^^>^^9.y^)^y (a-s n m^ioo 

nmCOj^»TfigJK-r^o iltD^l CD#^M¥##:M2 0 6f-J*, ^^^^ 

:»jt^W-r-S{b'&#}¥##:m*^^t-§;ii:fe-e^^o (EI2 (B) ) 
[0 0 7 6] 

mz. —m-nm. (nM^^^pM) <7)^M^7c*^"^#-r^ig2o#^H^# 

#:M2 0 5 a=&5 0~2 0 0 nm<?)ff$l?J^^t-^o (nM^fc«pM 

) O^M^7£**^^T^^2<7)#H^K^##:M2 0 5 a^i, y^X'-^CVD^ 
^X/V;/iS^&^£(Z)^^(Z);^S-r-±M(C^J^-r§o *IIM^JT«, U> (P) tl^ 



H: 24/ 39 

0-2 0 0 nmC7)0$T?^fi£-rSc (0 2 (B) ) 
[0 0 7 7] 

:k\Z. ^2(?5:7:t hUyi^^7>f-X@€ffVi, l/S^X h^T.^^ 2 O 8 sj^eK 

pS) (D:^Mtl7t*^#Wr^^2<D#^aK*#^?^m2 1 0 a, :feJ:t;#«jm2 
10b ^mM<DM'^izm0^'^^. *:||]!ii^JT«, C 1 2=4 0 s c c m<hB C 1 3 
= 4 0 s c cm0^1'&:^f7.^x^:/9^>^;^f7«tLfeF^-rx-/5^>^(ci;D> m 
1 2 0 9 , — (nS^fc^pM) <^^Mtl7n*S^W-r 

S^2<3D#^K¥##:M2 1 0 a, #mM2 1 0 b^fl^^Lfe, 

ti7t^^-^#t-^M2©#i,K^##:ji^2 1 0 a(Dm-^mmzMvxmm.'v. 

tt5° ~4 5" <7)tefflai/^oTVi§o m2 (C) ) 
[0 0 7 8] 

i^, -mnm (nm^rMv>M) (^^M^7C*^-a-W-r^lS2CD#^^K¥##: 
ili2 1 0 a(D^g|5«5^-A-?^t^{CLTt)^Vio ^LT. :^mMm(DJLy^>^ 

^^Xit. C 1 2=4 0 s c c mi:. B C 1 3= 4 0 s c c m(D^'&:^fX SrX^y ^> 
^';^fXi:L7t;0^ m2 (C) CDJ^t^*^ UfeT F T;0^~f^M*l?#S?^ -^JAfi, 

CI2, BCI3, HCK s i c I ^^^i^Munr:i^x. ^r^}i-imm:^xf}^^m 

[0 0 7 9] 



mmm^= m: 25/ 

[0 0 8 0] 

X^^ (In^Oa— SnO^, I TO<hllf&IB-r^) fS-EXZ-^y d^m^PM^Mmm 
[0 0 8 1] 

^{C, |g3(D7^ hUy^^^:7^-X@^fTVi, kvX h^X^ 4 0 3 

5^mmV. V-X@Hli4 0 2 i FW-f >«ffi4 0 4 t^Bfi^L, 
^^K^^f2^j^®—g|5^aM $13-^0 (EI 4 (A) ) 

[0 0 8 2] 

i<^#^K¥##McD^-^, x>y^>^$nfcffii?^t^, ^- hmmm^miz^/v 
^tz. mi(D^mm.^mi$^m<D^t>. x^y5^>^^$ti7t«tt, mmi^<D^^\z 



jittlB 

m.- 26/ 39 

[0 0 8 3] 

:k\z. Pv'x hvxi^ 4 0 1 €:ii^*Lfco z(D^m(Dmmm^m4 (b) iz^ 

[0 0 8 4] 

il§67>i5^;^;^OH^TFT4 0 7i:, Um^m4 0 8 ^^g^4 0 9T«^Sn 

PC(DMVnif. m^m^tl9-y4 Jl^-<DMO-Dif. A^^;/^/^^ hoia^^A 
[0 0 8 5] 

^^^^viz-r^o 

[0 0 8 6] 

i^. ^^mm\z^y)m^n^^mn^^mi^mx'fB^m^M^LrzTFT\t. m 

> mmM^^fforz^(7^mW}m^itic=^yy"r'm}iZ^n. tab (Tape 

Automated B o n d i n g) :^i^^COG (C h i p on gla 

s s) ;^jS:-ei^g$nTVi-So 

[0 0 8 7] 

[0 0 8 8] 

CUM^i 2 ] 

^M^J 1 «®^gPCDT F T:!^>^^^-\-:^;l/X-y ^M<Z)T F T T afe o ^HM-^iJ 
mMtlo:>i:Fi:i:)^^^^)V7^ h^^yM©TFT^WTS¥^#|$:^a(D^M 



1=4 

m 
m. 
m 



mmmn= ^- 

[0 0 8 9] 

^.^iO^-C'^^^ISiibT, 3-n>^tt(Z)# 7 0 5 9if^7,^# 1 7 3 7;?f^ 

^ ^7 i: <7)S^tt»« ^ffi ''^ ^ - ^ ^ " 

[0 0 9 0] 

^^-hnms 0 2, 5 0 3, um^mmms o 4, ^^sus 0 1 ^mf^t 
ms (A) ) 



f!5 

f I [0 0 9 1] 

Q _hfH(DMOM*JfibT«, 5-a7> (Ti) , ^>^;i/ (Ta) . 9>^^7s^ 

^ y (W) , ^U^7^> (Mo) , ^7DA (Cr) , :^:t>^A (Nd) ii^hm.U.n 

f^o 9^^> (TO , ^y^^X' (Ta) > iS'>i^X7^> (W) , 

-y^fy (Mo) , 'yuh. (Cr) , (Nd) H^^mWaf^itm^ ffflHTt 

n ^ p -r ^ ^ i: T ^ ^ , 

[0 0 9 2] 

$?>fC, ^'-hM^-g-tjy-hSS^S 0 2. 5 0 3 

<h«»@E^ 5 0 4. >^^gi5(;)^^ 5 0 1 m%.mmm.'mp^'^'^^-t^ z. 

^LV^OT, T;1/^-'^A (Al) , (Cu) , m (Ag) , ^ (Au) , 

^ (Pt) m^p. mmTtm^^^t'T^^^^m^^^^tti^'v^^o i^t^Lr^v 

5-'j7A (Al) , «1 (Cu) , m (Ag) T«Bl^tt-t=, 0Mb^t-V^#Pn1M 
[0 0 9 3] 

^^{c, ife^ms 0 6*^Bi'fKiii-r§o mmmumty^^ym^m^^. mm 



.a- H: 28/ 39 

— ^ , ^ — 



0~2 0 0 nm<i:b. $f ^ U < « 1 5 0 n m(DJ5 ^Tfl^^f S o b 
[0 0 9 4] 

mz. mmms O eJiC. 50-200 nmtf^L<\tl 0 0~1 5 0 nm<D 
&T^®{Cfigm-r^o 'R:^eg(C«#^S5^U3i> (a-Si) m^lOOnmO) 

mmi^f^m-r^o ms (b) ) 

[0 0 9 5] 

Tf*, Cl2=40sccmi:BCl3=40sc cm(Dm^-^X^X.^y^>'if^ 
Xi:UfeF5<X^y^>^l'J:f9, 5 0 8 ^J^fi^Lfe, 

C 1 2=4 0 s c cmt, B C 1 3= 4 0 s c c ni0^g^;?7 7> ^X^y 5^>^ 

w ^xtbfe/^i^, SIS (c) (Dm'^^^hrcTFT-fimmx'^^fsi^. m^^u^ c 

1 2, Bc 1 3, Hc K s i c 1 ^f)^^munrc0x. ^fea|tffH;^^X)6^e.|IfC 

[0 0 9 6] 

l/vX hTX^ 5 0 7 ^|^SLfcm> F--7X^^ffiViTl/>^7. h 

UT^ntiiie 0 1 ^j^fifebfc^, h^xi7§i^^-r^o me (a) ) s 

[0 0 9 7] 

:k\Z. n5^^^;i/MT FTCDLDD (Lightly Doped Drai 



sg#^= Sj — 2i 

ommme o 2. e o 3§v7.^<hLTj^fi^$n^^Mtiffi^6 0 4~6 0 e ^ 

(me (B) ) 

[0 0 9 8] 

(In^Os— SnO^, I TO^H&lHt-S) :^£XA°^y 
fj; i: ^ ^ T B^-r ^ c ;i J; a CD X >;/ 5^ > ^^ma tt^m^S (Dmmiz^r, 

[0 0 9 9] 

02. >m^7 0 4. mmnmi Q s^m^-r^o m? (b) ) 

[0 10 0] 

:^iZ. hVT^i? 7 0 1 ^I^Sbfeo ;iCD:|;^^0»f®S^&^7 (C) {c^ 

[0 10 1] 

j^X^^Moa^TFT 7 0 7 i:, 'f^i$§S7 0 8 t> )«Tg|5 7 0 9T«fiK$-B: 
[0 10 2] 

fc^ft lai^ § L T ^ „ 
[0 10 3] 
[IIM^SJ 3 ] 



mmmn= m-. w 39 

[0 10 4] 

mmz. m^^^^-r^Mmi 200 ^m^x^mi^mm^i^m-r^o m^^^ 

^t0X^^M^tVX. zi — ->^^(D# 7 0 5 9:^f^X^# 1 7 3 7 fJ^X 
:fS:a\zR^-^n^/'^V^A'^^dr^mi^y7.^T}VS./:^^^^m:^'y::^fS.a(D 

y^&mr^^<Dm.^^mm.^m^^^^thX'^^. 

[0 10 5] 

i:hxy- hmm 1202, i203> u^^mmm. 1204. 1201 

^Mj^t^o (0 9 (A) ) 
[0 10 6] 

±fS(D«^<D*^^S|.i:LTtt, ^i?'^ (TO , i57>^;j, (Ta) , iS^y-^Xy^ 

> (W) , ^U>^^> (Mo) , i'nA (Cr) , ^:t'>*A (Nd) ^S^eSJ^tl 

f^o §e>C. 5^3'> (Ti) , ^yi^)V (Ta) , ^>^'x^y (W) , 
:/5^'> (Mo) > ^UA (Cr) , ^^PI>. (Nd) *ie>at^nfc7E*, BiriSTE 

^s^^j^t^s-g-^, ^rzitmmytm^^^tT^m.itm^^m^mm.Lx. -e 
n t-^M T s z: i T €■ ^ , 

[0 10 7] 

mi 2 02, 1203 i^age^ 1204, ^^^w^f- 1201 ji<sjgtn:#m 

e#^S|.-e?^^-rSili::0^MSbV^OT, TJV^:i^J^ (Al) > ^ (Cu) , ^ 
(Ag) , ^ (Au) , (P t) ^•f', lulH7n^^^:9'i:-rs-&#^ffiV^^ 

Clt/^^Tt^o L;i/^L> T;i/5-'i7i, (Al) . m (Cu) , ^ (Ag) , X\t 



[0 10 8] 

JP§5 0~2 0 0 nmtU, b< « 1 5 0 nmCOff ^-e^fiKT^o i^, ^- 

) 

[0 10 9] 

'AlZ. mmmi 2 0 7 ±\Z. 50-200 nm$fSb<«l 0 0~1 5 0 nm 
<D^»0^)*T^®f-^J«t-^o f^^W{C»^K'>Un> (a-S i) m^l 

oonmcDmmxj^mt^. s^c, c(d^ic^#^k¥^*^mi 2 0 6}c«, m 

[0 110] 

#:mi 2 0 5 a^5 0-2 0 0 nm<Dj?§T?^^i-So -mmm (nMSfcttp 

M) (D:T^M#l7C«^^W-r-5>^2c7:)#^HK¥«#^Ml 2 0 5 att. y^X-^CV 

) f)imm^nr—>^)zi>^-^y h^m^^xnm<Dyfmm7tm^^^'r^m2 0 
^UTt)^vio ^^iz. :^ny^mfs:E^m^^x^munt^^f3^^^m'nmi2o 

5 5 0~ 2 0 0 nmOJ^^TJ^fi^t-'So (09(B)) 
[0 111] 

:kiz. m2(Dy^ hU V^7^^:7^-Xg&ff Vi> l^vX b^X^ l 2 O 8 =£5^ 
X^y^>y{CctoT#«IR. ^ 1 1 2 0 9 . SLr/-»« 

M (nM^fe«pM) <7)^Mtl7C^^^W-r^^2(D#^K¥#^^J^l 2 10a 



^mmn= M: 32/ 39 

^mmmmizMi^-t^o ^^mmm-^'it. c 1 2=4 0 s c c mtBc u=4 0 

||2®|^aK¥##:Ml 2 10a, 210 h^MMhtLo ^<D^.. 

^M#l7£*^^W-r'5>ll2 ®#^^K^##:jmi 2 10 aCDiggP^miStcMLTS 
itT, |glC5#^S¥##^IKl 2 0 9(7))SgP:^^5^-/^-?^t»ciC/^oT:feO, iKT) 
B#(D5^— :^t*5 ° —4 5° O^fflf'^oTVi^o (12 9 (C) ) 
[0 112] 

JItl 2 1 0 a05iSgPf*7^— ?^4^tcLT=b^Vio ^LT, **M^J<7)x^:/^> 
C 1 2=4 0 s c cmt, B C 1 3= 4 0 s c c m<Z)^g'&;?f7> ^X^y ^ 
>^57':^fX t Lfe^O^, 0 9 (C) (DJ^^^^^b^TFT:i0^f^MT#^f=j:^> M^U 

. CI 2, BCI3, HCK sici j)-^^muntzii7.. ^fz\tmm-^y.i)^^ 

[0 113] 

mz. l^^^X h N'X^ 1 2 0 8 S^cD^^ia^LT, X^y5^>^l;:J:oT^^ 

mi 2 1 1 ^mmo^mmzmf^-t^o cHF3=35sccm(7) 
:;!fx<£x-/5^>^;?;>;i:UfeF^-f x>;/9">^5^{cio> mmmi 2 1 i^mi^v 

fc, (li!9 (C) ) *|IWJOX-/^>^:^fXtt, CHF3=3 5scc 

rvKDlSX^JLy^y^lSXtLTzt^. m9 (C) <DBt^<^>fr bfcT F T WMT 
# ^ ?5: e> , X 5^ > ^';^7 X «tuf2:^*X colIfiX itM. 
[0 114] 

^®}r®0j#«jK3&^6^^MMi 3 0 i^f^mT^o mio (A) 
) z.(Dmnm:i 30 icd#j|s!.«, i^{b-r>i^^A (i n^Os) ^mit^ >p^a 

mitXX-t^ (In^Os— SnOa, I T O i:i8&lS^^) T^t ^^X/Vy 
/^cC § M V i ^ . 
[0 115] 



M: 33/ 39 

i$L. HW-r>Mit. FW-r >«ffi 1 3 0 5, 1 3 0 6 ^fl^^Kt"^o (El 

10 (B) ) fs:i5. mmm'nmf}^^fSi^m'nm.<Djiy^>^mm\tm.m^(Dmm. 

[0 116] 
[0 117] 

3ii]0 7:r h u v^^y ^—Jimiz^D. y— XSH^ l 3 O 3 t 

, m:^^ism(DmmTFT i s o s mt^si a o 9 $sTgi5i 3 1 ot 

^^^fflV^T, BBlRllKcDJ^fig, ^h:>^ms, ^fRl»«^li5D M^OSA, 
[0 1 18] 

[0 119] 

, Bi^^^^ff ■5fe8e>0^i>llHli^«I C^-/-/T?^fig$n, TAB (Tape 

Automated Bonding) ^^^-^ COG (Chip on gla 

s s) :;^i!C"ril^$nTVi§o 

[0 12 0] 



_„ M: 34/ 39 

[0 12 1] 

[H WJ 4 ] 

1 1 ~EI 1 3 {cSt3'ViTM0J-r§o 
[0 12 2] 

S M7ttt^^-r^»Mi 4 0 o^fflviT¥##:^^sa^f^»-r^o ^ 

0 Vi-SiliOTT^-S^^iLT, 3-r:>^J^tt<^# 7 0 5 9;ff^X^# 1 7 3 7;^f 
W [0 12 3] 

1 ±IB»1S1 4 0 0±{C#«S^««^®tCJ^^bfcf^, ^lO^rthUV^^ 

SLT, ^- VmM 1402, 1403, ffiit^SIS^ 1 4 0 4, 14 0 

1 S:?#^iK-r§o (El 1 1 (A) ) 
[0 12 4] 

±M(DnM(DmVtii\.-Z\%. =f-^y (Ti) , ^y^)\/ (Ta) , 3^>^X5=- 

> (W) , ^U:7"5=-'> (Mo) > ^U2^ (Cr) , ^^^S^A (Nd) -b^^Wd.^ 

-r^o $e>{C, (Ti) , i57>iS^;i/ (Ta) , ^>^7.y^> (W) , ^rU 

>^5^> (Mo) , i^nA (Cr) , (Nd) >6ie.M^^n75:7£*, ffflETC 

[0 12 5] 



mmm^= g: 35/ 39 

0 3 h^mum 1 4 0 4, si^gpcDS^ i 4 o i m&t&mmm^un'^'mf^-r^ 

Z-ttm^L^^O^-r:. T)VS.ZL^2^ (Al) . ^ (Cu) , m (Ag) , ^ (A 

u) , (p t) mmTtm^^^^t-r^^^^m^^^zt-fy^T^^o v 

55^UT;^5r:'^A (A 1 ) , m (Cu) > ^ (Ag) TJ^B^tt^, J^^U^-T 
[0 12 6] 

5 0~2 0 0 nmiiL, $f ^ L < « 1 5 0 n m<7)j?$TJg^t"^o i^, y— 

) ) 

[0 12 7] 

'AlZ. mmmi 4 0 6±{C, 5 0~2 0 0 nm$fSL<«l 0 0~1 5 0 nm 

(D:^m'v±m\z}^mt^o f^««{c«#sMv-U3> (a-s i) m^ioon 
m(Dmmx^m-r^o mi 1 (b) ) 

[0 12 8] 

112 CO^:t h U Vi:/^:7^-XgfCj; 0 Ixi^;:^ h-x-X^ 1 4 0 7 ^Mf^L. X 
^y5^>^5^(CiO^S;^i:g|5^^l^5febT^^^®^##:Ml 4 0 S^m^t^o 
MmXit. Cl2=40sccm<i:BCl3=40sc c m(Z)?g'&:^f7, ^Xry ^> 

^^K^##:Ml 4 0 8CD5^gP(D?^t>J«, "r-^^-l^mzt^-DX^^ . Z 
(DmC0 5^—/-^—n\^5° ~4 5° (Dftffl<h^oTVi^o ^LX. *^M^JODX>;/ 
^>;J^:^;^tA, C 1 2=4 0 s c cmi, BC 1 3=4 0 s c cmcD^i-&:yx^X 
^:/^>^:^fX 011 (C) CDJ^t^^WL7tTFTW^T^-5>^6, 

^jx.^^, CI 2, Bci3> HCK sici 4;0i?.af^n:^;?]r7., ^rzitmm:^ 

[0 12 9] 



mmmn= M: 36/ 39 

M4 0 9 ^mmo^mitizm^^-r^o ^hm^jt^*, chf3=35sc cmcD;^; 

o (Elll (C) ) ^LT, :^mmm(DJLy^>if'ffX\t. CHF3=35sc 

cm®;5fX^X^y5^>^';?fXi:bfc;0^\ mil (C) (DMit^^ LTczT F T^'^j^ 

mx^^fsi^. jiy^>'ifi^x\tmmiS7.(Dm.mz}tm.^r<i:^^o 

[0 13 0] 

:k\Z. n9^^^;PMTF TOLDD (Lightly Doped Drai 

f3 ODi^ii^M 1 5 0 1 , 1 5 0 2<£TX^<i:UTJ^fiK$ns:^M#Jffi*^l 5 0 3-1 
i1 5 0 d^m^-t^o ;i<Qffi*S<DH:^-?i*^il X 1 o»«~l X 1 o»^/cm^O 

ij mmiiT^o mi 2 (a) ) 

« [0131] 

y ^fc, ^ffitca0j#«M;o^e);^^^«i»i 5 0 e^^m-r^o (012 (b) 

Si ) ^<D#«M1 5 0 6<Dmmi^. ^fb-f >>^'^7A (I n^Oa) ^mit-i >i^^M. 

|y 

{Ci; Off 3o 

[0 13 2] 

:k\z. m3(Dy^ hU y^^7>r— iS^ff Vi> i/v'x hvxi^ 1 6 0 i^m 

^1 6 0 2. Hl/-r >M^1 6 0 4. ®^«ffil 6 0 5 ^?^J?£f ^. (El 1 3 ( 
A) ) 

[0 13 3] 

:kiz. 1 6 0 i^^mvfczo z,(Di^m<Dmmm^mi 3 (b) 

[0 13 4] 

siK±<Dj:'o\z3m<Dy^ h^jvi^^y^—umzjzKi. v—xmm.i e o e^: 



mmm^= - ^ ^ 

. j£X^;?M©®*TFT 1 6 0 7 i:> 1 6 0 8 1 6 0 91? 

[0 13 5] 

[0 13 6] 

[0 13 7] 

[0 13 8] 

[0 13 9] 

014 (B) ^^X^Ki. 2^#:8 0 5, ^^^15 8 0 6 , ^PXf]^ 

8 0 7. mi^^-iy^8 0 8, ;t^y5=-U-8 0 9, §#gP8 1 OXM^-^tl^o 
[0 14 0] 

El 1 4 (C) «^*>?^;i/:^^^l?*0> ^#:8 1 1 , tJ^^mS 1 2, 
8 13, m^7.^V^8 1 4, ^^g|5 8 1 STlffi^Stl^, 
[0 14 1] 

014 (D) «:/n^^A^ia^bfciH^^#: (fi^T, mmwkW-iin^^) 

V^5-/lx— ir— T*D> :*^#:8 1 6, ^^gR8 1 7> Xlf— :^>gP8 1 8, lE^^K 

#:8i9, jif^x-r ^:/^8 2 oiriti^gsn^o f^^. :L(Dmm.mMmwh'ux 

DVD (Digital Versatile Disc), CD#§:MVi, W 



K: 38/ 39 



m 



[0 14 2] 
[0 14 3] 

TFT ^f^MT#, ^^SB(0^j^tta)r&]_h&IJ^'^® * 0 (Dm±^mM-r^ Z. i: 
[0 14 4] 

Ell] a^<^±®gi^^t"0Tcfe^o 

^3] ¥W^M<»f^»Xg0ElTfe5o 
04] ^##:SBcDf^MXg<7)0T^^o 

my] ###:ggcDf'^MXgcr)BlT$.So 

El 8] a^cDjism^^-r^ c^m^js) t^^^o 

0 9] ^##:^S<Z)f^MX=gOBn?^^o 
0 10] ¥##:SM(7)f^«X@(DElT$»^, 

mil] ^##:g«of^®xso0-e25^c 
013] ^##:^S<Df^mxs<D0-ea5^c 

014] ^m^mm^mmhr:imm(D-'m^wim'r^m'r:$>^. 



15] 2|s:%0j©^M h^>~:^;^^<^Wf®ia-e*^» 

[016] m'mh^>^^:^^omMm (it»j) t^^o 

[017] *^aj(D»mh^>>^xa^(^^ffi0T*-&<, 

[018] -»mh^>>^X3^CD^®0 (tbS^^J) -r^^o 

[019] 2^^0J®»Mb^>v7;^cDiffflS EM00T*^< 

[02 0] 2|5:f!BJ0»mh^>>^Xi$'<^»f® S EMO0T^^. 

[0 2 1] ^-/^-:ft<D^tl0-C*^, 

[02 2] 5^-A-^o^«0-e$.^o 

[02 3] 2is:^0JCD^Mh^>>?X^<^K»f®0T^^o 
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m 



